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(57) Abstract: 

PROBLEM TO BE SOLVED: To assemble a stroke am- 
plifier into a metering valve in a small space by fitting 
a plurality of pistons to one another and assembling a 
plurality of springs therebetween. 

SOLUTION: A metering valve such as a fuel Injection 
valve for an internal combustion engine opens a dis- 
tribution opening by a strol<e amplifier 23 amplifying 
a control distance to be transmitted to a valve needle 
when an actuator is elongated a control distance cor- 
responding to the magnitude of exciting voltage. At this 
time, the stroke amplifier 23 is arranged in a casing in- 
sert 28. An operating piston 30 is movably guided in 
a hole 291 of the casing insert 28 wherein a Belleville 
spring 31 is supported in the amplifying chamber 36 
defined between the end face thereof 301 and a trans- 
fer step 293 to put the operation piston 30 in contact 
with the actuator. The diameter-reduced terminal 331 
of a stroke piston 33 is forced in a recess 32 arranged 
in the operating piston 30 for supporting a compression 
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^f-^x-^2 5. #x>-b;t/2 lX(i±MfM#gbxhy 
( f^SJbx b yat^'tf Sbx by) 30. 33 ct)^^^ 

it(^J: d ^^mtm^mW^iza)^ . m 0 3 7,38 
tTtafrcOPii ffi Ltc J: -:>'CtiSt^bx b ycofM* 
^^^^^tt-^iot^. :6^-:5^ixtci0r^^^x-^2 5c7) 

Cltit^SLT. JgljemJ±coEP»cor:7^^x-:^ 

2 5 coPSStc J: 0 ^ t ^ J: a ^ffii^PHl(50»e<7^£E:^^»; 

\tm^'^3 e\H(r)'^^{z^mm^x'mm--'&(omw9 -y 

v-gytcj: -e^^OSSs r^^-j^x-:^2 

^^mtfmt^mmtrn\,Z^mLX'iiWX::^. b y 3 3 CA 
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[0016] m3izit^^h^i I m<Dmmmmmmm 
izMtt Lx . m^ma 2 o d mts^-m 1 s 1 

1 comMlzjfm-^tiXio 0 . j^^o. l-Vl- 2 1 
^MS5(c7)yt:^56icrtr^^^c#^l 8:6^/^ffll^^x^. #<:^^1 
mAX/mim(D'^^- F;i-2 1 c?:)liilj:^f^{iS'-f 1) 

^:co^^-&^3^co:>--i/:x^-gii:5M 1 , 12, 13 
i)^^^mf>^^ti^^z^^-zyy^^^ 1 0 1 

i^zmm^nfcmM^tmmtxhK^ . ^ti^z.. 
ti^mzi^nt^ntz^mmi 9^^mis(,zsmLx\^6 

^mimt^ 2 2 . Z ^ |slil(,c#:z>- K;!/ 2 1 

si^^a^i 2rtWfA^ti7^c^->'y^'m*2 8h^^s;5f 

mmn2 3' ^f«;tTO^. tf iS*M#ff 2 3 ' ^iCl^^^i 
-^^#--K;^2 1 ^J±SW^ (X(i:«^lAT^A0^^) 

x.--9m}mns.(ommizwmmmfsm^Lx . # 
□ 2 0 ^i^Lx^'^mzm]^^'6».(Dmmi)^mM^fi 

[0017] »lft^^c^l^KS:t/raSm<7)T::5^f'^x-^ 

2 5^#ri^F;l'2 1 hc:0SVH::3tl^^^}li[)^IS^t" 

ffi«<:O^T^±ii|iS 2 3 ' ^^^'114 l^z'^kkm^^fiX^^^ . 

Lt^L. n\:^mrm-9timt-'i^^x^^^ixx\^h. z.co 

gh"Xhy33' h^fixT^oD^ ^^x^coexhy^ 

mzmmmse' miutx^^h. ::commM3e' 

imM4 lS:fi^T*3 0. :i(Dm^tmi. mi}^:^hy 

3 0' CO. r^5'^^x-:^2 5^{^3tc:5^Wc7)S§l?c7)t^: 
^TlTSb°Xb>'3 3' ^i:M^mA.Xi^h. i^ijex h 
V3 0' ii. ^-i/y^'WA#:2 8^f^»exby3 
0' tlz^n^tit:2-:)Comti23 1i,zX^T^^:xX, 

-^2 S\Z\m'^tLXV^7^.,. 

[ 0 0 1 8 ] 134 \z^.vtzmm\x\t. mmy^ vys 
0 ' t^y. y -y^mzyst^'^nmtsz^m^ixx-B d . 

t>---:)'r-yy^mxW2 ^(nw^^fvrz:^m^2 9 1 
xM-jjmmMmi^zm[H ^tix^^h. m^^^iv/zn^^^ 

2 9 2 rtTW:^^^fMtg(^^F^^i^>^c^T^§t■';3; b y 3 

3 ' {i:^^^|?SfP3 3 1 ' Ximjh":^ h >^3 0 ' mz^ 

\H^tix\^^. :i<^mmm3 3 1 ' i±zMzm<'^fu^' 

Xhym6^33 2' (-Jrtt-CAi^^-flSSr^Lrv^^. 

mmixuiW)^':^ b y 3 0 ' h^TMb°x h 3 3 ' c?)*^ 

&3 3 1' htcj; :^-offi:^rc7)SB(lTii:^-i/>' 



^'WA#: 2 8 f^<^?LSP^> 2 9 1, 2 9 2 COTScomm^ 

2 9 3C;:J: OffifM^ixTV^I,. lll4T'Wf?§b"xhyS 
^^3 3 2^ ^Oltg^^W-^di . fl^^bXhy33' 
Sgi53 3 1 ' cOHfllr^^-^d 2 . Rt/iWjt^X h y 3 

0 ' cO^hS^W-^ d 3 h . ^«It ^ b < titiil 
itrn' Ji. m' =d3 2 -d2 2 /d2 2 - d 1 2 T 

[0019] r^-1-^zLZC-:^25'/)mm^tl6t. 

^ ^ UiWi b X b > 3 0 ' 4 (7)^Cp 4 3 c?)^ 

3' at/.rixh-#:c7)#x^F;W2 It^iMIIitm' 

^|)^f1^tMfit§2 3' ^:frtT!a4c7)rXEP4 4TWffi 

-K;^2 1 ;i?^'#i^l 8>t/-^gi#K^:lx. »tniStcO:^c^) 

izm^mn 2 o;6%to^^^^ . 

[ 0 0 2 0 ] m 1 m/m 2 iz7^^tifz"^'fmm& 2 3 x 

tmtmz. m3Ru'm4i,z^^titzmmm^2 3' x 

^^^mmj. )mtRi^mmmirzm-j<r^^i'^.:i:r.^ 

^25. #x-- YJU2 1 XiiigilSSe;^ h y (M!)jb.X 
h y 3 0 ' Rm=fn^^:^ h y 3 3 ' ) co^$ ^^c-ftcoS^W 

^^mm^^^-fimn t ^kx^^^^ <> ^0:1 ^ cotzMz. 

zcoi^j^hiW)^':^ b y 3 0 ' h i«S§ix/::?La5i> 2 9 

1 coi^llh m/lz'^m't^:^ h y 3 3 ' h MS^^ 

J^c?LS15'5> 2 9 2 ^ort'M ^ c?)R^^::+^Rft]«c?)S^J D Ptri^l 3 

7. 3 8//fsct^fLT^D. ux^comommmico 
m-^tmmi^z. mAm4 1 ^ffi/:fciaiii^3 6^fii±^ 

3 9izmm-tL^yx\^^6. -HMmz. rm^:^hy3 

3' i:ft#Jb.Xhy3 0' <hc7)7lVHc:ft5'K3^ti^ftl^^>b 
X !»> ygp^^c^Pal. ^WrSbx h y 3 3 ' co*mS[^ 

3 3 1 ' 4^^Hm^<^)rabX h y 3 0 ' c^)[^mt<^) 

mzi>m 3 co4'^RM'Kcos »9 iJ^:rfii4 5 y/ii^tt ^tix to 

i&l±^3 9(^zmm^irX\^^6. Z.c^^tco'/'z^iz. 

^mnm^-imim^':^ h y 3 0 - i^tcti::^;-^ < ^ ^ 1 o 
fii±^ 3 9 co-gp ^ JFM LT V ^ ^ i^rco-^- y ^'^5* 

1 3c0l^g|Ucg*tcMPtTV^>|,, 

[0021 ] ia5t-SAAirriStT55^Uc:ffSl§ti^2 

3 ' '/)m4 corrmmm?k2 3 - hmtch)'m. ^^^mf 
i^2 2 ' mi'mm^^2 3 - mzwt^^iixv^i>^t(^z 
'hh. :z<r)z.b<r)fzMz^ rfn^F)m«<7)f«>-'J yr3 

0 ' co)Mmz{±^i^-n\^(^ym^^4 7 imy& ^ tix i ^ s . 

2 2' fi. ^<50#^fl^[^cOglg|$4 7 t . S?ibX b y 3 

3 ' a}tmm3 31' . lAV^TJi:#^-K;b2 1 t[Z'^ 

m^fix\^h. -ecoffi^^T co«i»:Ji^(iiii 4 <r)mm\ 

[0022] !a6T«iTMLTliJ§7K^il/::^f^itf|iats2 
3 " ii:tTgiMilWiS 2 3 ' <^HXh 0 t^Hl 3 l^z^-^ I mcoil 
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3 3" (i:r7«yr«c7)$§SgP3 3 1" ^fi;tTtoD. 

u -jy'Atcom^m 3 3 1" \±'r-zy>9l^Xi^2 8 \H(0 

itg^iX}^c?LgP^^2 9 1 n^^m-H\^%mMti\^z%\^'^ti 

TV^^ . ^c^*IS^3 3 1 .*fSg)53 3 1 " (^^V 

X h y tli:5> 3 3 2 ^' fi:^- >':^*WA#: 2 8 F^coMg L 
/^c?LtP-5^^2 9 2rtT^l^J$tlTV^I). ffli)t'Xb>'3 
0'^ mT^^b''Xb>3 3" (^|^5ffi^3 3 1" c03-yTl^ 

h 2 ocoMJf :h 3 1 /j- i^:. j^^ ^N'^ b J: 0 r ^ ^ 

2 5 (^ZEm^ tlX^ ^ . Mf tx 3 1 

y-^'WA* 2 8 (^z^m Lfz'r^:^9AS^i\- LX 
■^m^tix\^^. n:H(OM^^^^xvy (fl^Siexby 

3 0" Sb^x h y 3 3 " ) (DWii^zn t ^tLJ^cSipg 
M3 6(i^:(^*^^t>3^«M4 l?r«;cri3D. 

Mti^f b y 3 3 2" D mA.x^ ^x . mm 

?L4 9 ^:n^LTi|^Sgi53 3 1 " cor? ri^gP^^fiM^tl 

Tv^^. ^zcoimiiA 9mmm3 3 1 - coa^y^jm 
[zm^^fifzmm^^ 1 -:>om 5 0 ^ . <r com 5 0 

iS.0^1§«S4 1 l^zmu LT V-iTfflf h ySI5i>3 3 

2" t;imtt^>ti?'c2-:)cosvHiii:#:^ft]Tj^t;^'-&*f5^ 
f^?L5 1 ^/j^i^:.jS-)TV^^. EI6t^^t/::^TSb^;^b>' 
3 3" ^M^i&bXh^/BO" ^Oli:®;^^^. igiliJrtTn" 
ii:. m" =d3 2 2 -di 2 t'^^tl^o H5 

cO^T^iffPi^ 2 3' Xb Wm^z . H 6 hzm-:>< ^T^tM^M 

#12 3" coiif^^. \mM3 9[zmm^ttfzm,^'mm3 

7, 3 8. 4 5:6^'ISlt^>tLTV^^. 
[0023] HTTSIirMLTRi&^^tLfc^Sffjg^^m 

2 3 " >^?^H 6 1 T^ciJJBJ! L}^cfiSJMfeS 2 3 " 
m-^j:h^U. fPiilb'XhySO" Srr;'f'^x~^2 5 

^:i^S^L^^Mii:^fc^3 1 ;^^^^c0^4'^-^c:^^f^bX h >^ 

3 3" ^on -yr^mmmm-^ 3 1" cou yr)Hm\iZwm. 
^fix\^x. -i3X\± ^ y y^mmz . ^^-^m-Jixitt . -f^ 
isbxby3 0" z2^yy^mmiz-mLfzismiz^n^ 
tix^^hzibi^zhh mmi^zmscommrnxu^ im 

Ei7^^»jT'WfSiMfMti2 3" mz^mmim 

ifo2 2" ^^^UexhySO" tcJFM^ix^c^^^i^i/'B 



0 2" hr^^^x-^2 5^tcs:J^^ti. mmzzco 

r ::?'^^x^^ 2 5 ^±:^cO^>-i^y^"§P^^ 1 3 ^illllS 

W^::^S^L-^'S>. ia7cOft^i^fgS2 3" c?:)fi|jii^T/' 

mmii±^<^mco}^xnm e <r)mmm^ 2 3 - i^zmm l 

mi] AM^'t Lxjfm^tifz^miizm^x imm 
mcommmm-^comwmmxh^ . 
[ m 2 ] n 1 co^^-^ 1 1 x^^-Mmxm ^/-zm^co 
mMxh^. 

ims] 1 m^t Lxmm^}rfz:^^mizm-:s< imm 
mcommM^(ommmmxhh . 
[gi4 ] mscoVf^ I vx^^-}mnxm-:>tz3^co 

^imxh ^6 . 

m5 ] I m^t Lxmf&^tifz^^mMi^zm'^Kmmm 

me ] I Lxm^^ixfz:^wmzm-:><mmm 
m^co^ i^^zm<7^mmm^mA t mmizir^-rmxht. 

m7 3 I m^t Lxmf&^tifz:^m^Mizm-^<mmm 
M#co$ h iz?A(r)mmm^m4 1 mm^z^^mxhh. 

1 0 ^-y-i^yif. 1 1 12.13 ^ 

-iyy^^m^^. 1 4 POiSa?. 15,16 XV- 

y\ 1 7 w:6-f^?L. 1 8 1 9 mm. 

2 0 ffi^BBP. 2 1 #x-h;k 2 2 

mm-^i. 23, 23' , 2 3" '^ymmm^^. 2 a 

\tU%\1f. 2 5 r^f-^x-:^, 2 6 m 

gfi. 2 7 jgm. 2 8 ^-i^y^/mxw. 2 

9 m> 3 0, 3 0' , 3 0" -f-^lUb^Xfy. 
3 1 mt^. 3 2 iniSSi^. 3 3. 33' , 3 3" 
\iW:^XVV^ 3 4 mt^AMih.. 35 S 
#b>'. 36, 36' mWm.. 3 7, 3 8 ^SD 

PitrHi. 3 9 fijE^. 4 0 ^^-wnmv. 4 1 ^ 

43, 44 ^EP. 45 r^OPtr^l. 4 6 

m^-nm\.. 47 4 8 f^^^x 

49 fgm. 5 0 5 1 m^-n^ 

7L. 29 1, 292 TLSP^)-. 2 9 3mffaSP. 
30 1 SH. 3 0 2" :75>>>\ 33 1, 3 3 

1 ' , 3 3 1" mMm. 332, 332' . 33 
2" ^T^b-y^hygP^ 



(8) 



[mi] [112] CHS] 




(9) 



ittBg¥8-2 3 3 14 1 



me] 




^'x.-^ 26 



[07] 




